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(54) FLUORESCENT SUBSTANCE AND LUMINOUS SCREEN USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fluorescent substance which is luminescent excited 
by long wavelength ultraviolet rays and has higher luminous brightness than a blended 
fluorescent substance, and a luminescent screen using the fluorescent substance. 
SOLUTION: An alkaline earth metal aluminum silicate and a fluorescent screen using the 
alkaline earth metal aluminum silicate are characterized by represented by chemical 
composition formula, (M1-xM'x)0.aAI203.bSi02 (wherein M is at least one element selected 



from Mg, Ca, Ba and Sr; M* is at least one element selected from Eu and Mn; a, b and x are 
each number within the following ranges, 1^a£5, 0.5<b<4, and 0.001 £x£0.8. 



CLAIMS 

[Claim(s)] 

[Claim 1]A fluorescent substance, wherein a chemical composition type is expressed with 
0-aAI(Mi. x M'x) 2O3 and bSi0 2 . However, M is a kind of element at least among Mg, Ca, Ba, 
and Sr, M' is a kind of element at least among Eu and Mn, and a, b, and x are the values of 
the range of 1<=a<=50.5<b<=40.001<=x<=0.8, respectively. 

[Claim 2]The fluorescent substance according to claim 1 which is excited by ultraviolet A 
whose wavelength is 300-380 nm, and emits light. 

[Claim 3]A luminescent screen using a fluorescent substance of claim 1 **** 2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fluorescent substance which is excited by 
ultraviolet A and emits light, especially relates to an alkaline-earth-metals ** aluminate 



phosphor. 
[0002] 

[Description of the Prior Artjlt is mixed in a luminescent screen, for example, concrete, glass, 
etc., and the fluorescent substance which is excited by ultraviolet A (300-380 nm of 
wavelength bands), and emits light is used for the decorative plate etc. This decorative plate 
demonstrates the ornament effect according to the display effect under sunlight or the usual 
fluorescent lamp, and the display effect under the ultraviolet A exposure which a UV lamp 
issues. 

[0003]As an ultraviolet A excited light fluorescent substance used for such a decorative plate 
etc., BaMg 2 aluminumi 6 027:Eu with the blue luminescent color, (Sr, Ca, Ba) s(P04) 3CI:Eu, 
There are green BaMg 2 aluminumi 6 027:Eu, Mn, Zn 2 GeC>4:Mn, and red Y202S:Eu, and when it 
is a white system, the fluorescent substance of these 3 color is mixed. However, the mixed 
fluorescent substance produced by doing in this way, Since a rare earth element is the main 
ingredients and there being much mixing ratio since the luminous efficiency of the Y202S:Eu 
fluorescent substance of a red ingredient is quite lower than the fluorescent substance of 
other ingredients, and a Y 2 0 2 S:Eu fluorescent substance are expensive, they serve as a high 
cost. Because of a mixed fluorescent substance, in a manufacturing process, the process of 
mixing and color matching increases and working efficiency is bad. Therefore, a fluorescent 
substance of a white system is desired for the luminescent color with a single fluorescent 



substance. When used for a decorative plate etc., in order to demonstrate the effect, the 

fluorescent substance whose light emitting luminance is still higher is required. 

[0004] 

[Problem(s) to be Solved by the lnvention]This invention was made in view of the situation 
mentioned above, excited light is carried out by ultraviolet A, and an object of this invention is 
to provide the fluorescent substance whose light emitting luminance is higher than a mixed 
fluorescent substance, and the luminescent screen using it. 
[0005] 

[The means for solving an invention] This invention persons found out that a technical 
problem was solvable with the alkaline-earth-metals ** aluminate phosphor of the chemical 
composition of a specific range, as a result of inquiring wholeheartedly, in order to solve the 
technical problem mentioned above. That is, as for the fluorescent substance of this invention, 
a chemical composition type is expressed with 0-aAI(Mi- x M' x ) 2O3 and bSiCb. However, M is a 
kind of element at least among Mg, Ca, Ba, and Sr, M' is a kind of element at least among Eu 
and Mn, and a, b, and x are the values of the range of 1<=a<=50.5<b<=40.00K=x<=0.8, 
respectively. 
[0006] 

[Embodiment of the lnvention]The fluorescent substance of this invention is obtained by the 
method shown below. After carrying out specified quantity weighing of the various compounds 



which can turn into an oxide and mixing with a ball mill etc. by the oxide or pyrolysis of a 
composing element of this invention, it puts into crucible and calcinates at the temperature of 
1200-1600 ** in the reducing atmosphere of N2 and Kb for 3 to 7 hours. [ of a fluorescent 
substance ] The obtained burned product can be dried and dried after grinding and a screen 
by a wet type, and a chemical composition type can obtain the alkaline-earth-metals ** 
aluminate phosphor of this invention expressed with 0-aAI(Mi-xM' x ) 2O3 and bSi02. 
[0007]ln the fluorescent substance of this invention, x shows the composition ratio of a kind of 
element at least among Eu and Mn which are activators, and is 0.001<=x<=0.8. Light emitting 
luminance falls [ x ] by less than 0.001, and even if x exceeds 0.8, sufficient light emitting 
luminance cannot be obtained by concentration quenching, moreover - a and b are what 
shows the composition ratio of aluminum2C>3 and SiC>2, respectively » 1<=a<=5 and 0.5< 
b<=4 - it is 1<=a<=4 and 1.5<=b<=4 preferably. In the range in which a exceeds less than 1 
and 5, and the range in which b exceeds 0.5 or less and 4, a fluorescent substance with high 
light emitting luminance cannot be obtained. 

[0008]The fluorescent substance of this invention shows blue - the luminescent color of a 
white system by 365-nm excitation. Drawing 1 is a CIE chromaticity diagram showing the 
luminescent color by 365-nm excitation of the fluorescent substance obtained in Examples 2, 
3, 7, 8, 11, 23, 24, and 26 of this invention. This figure shows that it is [ whose luminescent 
color of these fluorescent substances is blue - the white (A of drawing 1 ) of blueness in 



Examples 2, 3, and 7 ] white (C of drawing 1 ) in Examples 8 and 1 1 in the white of blueness - 
********** (B of drawing 1 ), and Examples 23, 24, and 26. 

[0009]That is, although the luminescent color is blue with luminescence of Eu 2+ to which M 
has a peak near 430 nm with Sr when M' is Eu, if Mg is added, luminescence will shift to the 
long wavelength side, and it becomes white [ the luminescent color / blueness ] (A of drawing 
I). 

[0010]lf the amount of Eu is increased by this system, luminescence will shift to the long 
wavelength side further, and the luminescent color will turn into ********** (B of drawing 1 ). 
[0011]Also when M is Ca, Mg and the amount of Eu show change of the same luminescent 
color, but when M is Ba, there is little change of the luminescent color. Even if it changes the 
composition ratio of aluminunfi203 and Si02, there is little change of the luminescent color. 
[0012]Next, with Ca and Mg, M becomes white [ the luminescent color ] by luminescence of 
Eu 2+ which has a peak near 450 nm, and luminescence of Mn 2+ which has a peak near 550 
nm, when M' is Eu and Mn (C of drawing 1 ). However, luminescence of this Mn 2+ appears, 
only when Ca is contained in M. 

[0013] Drawing 2 shows the excitation spectrum to 430-nm luminescence of the fluorescent 
substance obtained in Example 4 of this invention. This figure shows that the fluorescent 
substance of this invention is efficiently excited by ultraviolet A (300-380 nm of wavelength 
bands). Since the fluorescent substance of this invention is efficiently excited throughout 



ultraviolet rays, it is expected to be effectively used also as an object for ultraviolet C. 

[00 14] Drawing 3 shows the emission spectrum by 365-nm excitation of the fluorescent 

substance obtained in Example 20 of this invention. It is a broadcloth emission spectrum 

which has a peak in about 490 nm, and the luminescent color is **********. 

[0015] Drawing 4 shows the emission spectrum by 365-nm excitation of the fluorescent 

substance obtained in Example 24 of this invention. It is a broadcloth emission spectrum 

which has 2 peaks in about 450 nm and about 550 nm, and the luminescent color is white. 

[0016] Drawing 5 shows the X diffraction figure of the fluorescent substance obtained in 

Example 19 of this invention, and measures it by CuKalphal. 

[0017] 

[Example]The example of this invention is described below. 

[0018][Example 1] A chemical composition type prepares the fluorescent substance 
expressed with O (Sro.iMgo.sEuo/i), 3aluminum203, and 2Si02. first - carrying out weighing of 

the following as a raw material - SrC0 3 14.76 g (0.1 mol) 

MgC0 3 67.45 g (0.8 mol) 

Eu 2 0 3 17.60 g (0.05 mol) 

aluminum 2 03 305.88g (3 mol) 

Si0 2 120.17g (2 mol) 

Ball mill mixing of these is carried out in a magnetic pot. Alumina crucible with a lid is filled up 



with the obtained mixed raw material, and it is calcinated at 1400 ** in the reducing 
atmosphere of N 2 and H 2 for 5 hours. A burned product is dried and dried after grinding and a 
screen by a wet type after cooling, and a fluorescent substance is obtained. The luminescent 
color by 365-nm excitation of the obtained fluorescent substance was the white of blueness, 
and light emitting luminance was 118%. 

[0019]BaMg 2 aluminumi6O 2 7:Eu whose luminescent color of the light emitting luminance 
shown here is blue, Green BaMg 2 aluminumi60 2 7:Eu, Mn, and red Y 2 0 2 S:Eu are mixed, It is 
the value which produced the mixed fluorescent substance set by the chromaticity of the 
fluorescent substance of this invention for every example, and measured the light emitting 
luminance of the fluorescent substance of this invention on the basis of this mixed fluorescent 
substance. 

[0020][Examples 2-7] Examples 2-7 change the quantity of SrCC>3 of Example 1 , and MgC03, 
prepare it similarly, and obtain the fluorescent substance of the following empirical formula. 
Example 2 .. (Mgo.gEuo.i) O, 3aluminum 2 03, and 2Si0 2 example 3 .. (SrcuMgo.eEuo.i) O, 
3aluminum 2 03, and the 2Si0 2 example 4. .. (Sro.45Mgo.45Euo.i) O, 3aluminum 2 03, and 2Si0 2 
example 5 .. (Sro.eMgo.sEuo.i) O, 3aluminum 2 03, and the 2Si0 2 example 6. (Sro.sMgo.iEuo.i) 
O, 3aluminum 2 03, and 2Si0 2 example 7 .. (Sro.gEuo.i) O, 3aluminum 2 03, and 
2SiO 2 [0021][Examples 8-11] Examples 8-11 change the quantity of SrC0 3 of Example 1, 
MgC03, and Eu 2 03, prepare it similarly, and obtain the fluorescent substance of the following 



empirical formula. 

Example 8. ..(Sr 0 . 4 Mgo.4Euo.2) O, 3aluminum 2 03, and 2SiC>2 example 9 -- (Sro.375Mgo.375Euo.25) 
O, 3aluminum 2 0 3 , and 2Si0 2 example 10-. (Sr 0 .35Mgo.35Euo.3) O, 3aluminum 2 03, and 2Si02 
example 11 .. (Sr 0 . 3 Mg 0 .3Euo.4) O, 3aluminum 2 0 3 , and 2SiO 2 [0022][Examples 12-17] 
Examples 12-17 change the quantity of aluminum 2 0 3 of Example 5, and Si0 2 , prepare it 
similarly, and obtain the fluorescent substance of the following empirical formula. 
Example 12 .. (Sro.6Mg 0 . 3 Euo.i) O, 2aluminum 2 03, and 2Si0 2 example 13 .. (Sro. 6 Mgo.3Eu 0 .i) O, 
2aluminunri203, and 1.5Si0 2 example 14-. (Sro.eMgo.3Euo.i) O, 2aluminum 2 03, and 2.5Si0 2 
example 15 .. (Sr 0 .6Mgo.3Eu 0 .i) O, 4aluminum 2 03, and 2Si02 example 16-. (Sr 0 . 6 Mgo.3Euo.i) 0, 
4aluminum 2 0 3 , and 1.5Si0 2 example 17 .. (Sr 0 . 6 Mgo.3Euo.i) O, 4aluminum 2 03, and 
2.5SiO 2 [0023][Example 18] A chemical composition type prepares the fluorescent substance 
expressed with O (Cao. 2 Mg 0 .4Euo.4), 3aluminum 2 03 > and 2Si0 2 . first - carrying out weighing of 

the following as a raw material - CaCC>3 20.02 g (0.2 mol) 

MgC0 3 33.73 g (0.4 mol) 

EU2O3 70.39 g (0.2 mol) 

aluminum 2 0 3 305.88g (3 mol) 

Si0 2 120.17g (2 mol) 

These are performed like Example 1 after ball mill mixing in a magnetic pot. The luminescent 
color according [ the obtained fluorescent substance ] to 365-nm excitation is **********. 



Light emitting luminance was 146%. 

[0024][Examples 19 and 20] Examples 19 and 20 change the quantity of CaC0 3 of Example 
18, and MgC0 3 , prepare it similarly, and obtain the fluorescent substance of the following 
empirical formula. 

Example 19 .. (Cao.3Mg 0 .3Euo.4) O, 3aluminum 2 03, and 2SiC>2 example 20 .. (Ca 0 .4Mg 0 .2Euo.4) O, 
3aluminum 2 03, and 2SiO 2 [0025][Example 21] A chemical composition type prepares the 
fluorescent substance expressed with O (Bao.4Mgo.3Euo.3), 3aluminum203, and 2Si02. first - 

carrying out weighing of the following as a raw material - BaCCb 78.93 g (0.4 mol) 

MgC0 3 25.29 g (0.3 mol) 

Eu 2 0 3 52.79 g (0.15 mol) 

aluminum 2 0 3 305.88g (3 mol) 

Si0 2 120.17g (2 mol) 

These are performed like Example 1 after ball mill mixing in a magnetic pot. The luminescent 
color according [ the obtained fluorescent substance ] to 365-nm excitation is blue-green. 
Light emitting luminance was 143%. 

[0026][Example 22] Example 22 changes the quantity of BaCC>3 of Example 21, and Eu 2 0 3 , 
prepares it similarly, and obtains the fluorescent substance of the following empirical formula. 
Example 22 .. (Bao.eMgo.sEuo.i) O, 3aluminum20 3 , and 2SiO2[0027][ExampIe 23] A chemical 
composition type prepares the fluorescent substance expressed with O 



(Cao.4Mgo.35Euo.2Mno.05), 3aluminum 2 03, and 2Si0 2 . First, weighing of the following is carried 

out as a raw material, and it is CaC0 3 . 40.03 g (0.4 mol) 

MgC0 3 29.51 g (0.35 mol) 

EU2O3 35.19 g (0.1 mol) 

MnC0 3 ...... 5.75 g (0.05 mol) 

aluminum 2 0 3 305.88g (3 mol) 

Si0 2 120.17g (2 mol) 

These are performed like Example 1 after ball mill mixing in a magnetic pot. The obtained 
fluorescent substance had the white luminescent color by 365-nm excitation, and light 
emitting luminance was 136%. 

[0028][Examples 24-26] Examples 24-26 change the quantity of MgC0 3 of Example 23, and 
MnC0 3 , prepare it similarly, and obtain the fluorescent substance of the following empirical 
formula. 

Example 24 .. (Ca 0 .4Mgo.3Euo. 2 Mn 0 .i) O, 3aluminum 2 0 3 , and 2Si0 2 example 25 .. 
(Cao.4Mgo. 2 Euo. 2 Mn 0 . 2 ) O, 3aluminum 2 0 3 , and the 2Si0 2 example 26. .. (Cao.4Mgo.iEuo. 2 Mn 0 . 3 ) 
O, 3aluminum 2 0 3 , and 2SiO 2 [0029]Table 1 shows the luminescent characteristic by 365-nm 
excitation of the fluorescent substance obtained in Examples 1-26 of this invention. From 
Table 1, the luminescent color of the fluorescent substance of this invention is blue - a white 
system, and it is admitted that light emitting luminance is high compared with a mixed 



fluorescent substance. 
[0030] 
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[0031] 

[Effect of the lnvention]As explained above, with the alkaline-earth-metals ** aluminate 
phosphor of this invention, excited light can be carried out by ultraviolet A, and a fluorescent 
substance with high light emitting luminance can be realized compared with a mixed 
fluorescent substance. 
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«*i«R-t*. *f, KSkt-CTIEOfcco^JI 
U 

7 6g (0. 1*/U) 
4 5g (0. 8^) 
6 0g (0. 0 5^) 
88g (3*/U) 
1 7g (2*^) 

16 0 27 : Eu.Mn, #fe<0Y 2 O 2 S : Eu£S£L 

[0020] [JWfcW 2-7 ] *»M2~7 Ji. £StM 
ltf)SrC0 3> MgCO,^&X*.TfiHK£IH!U 



(Mgo.gEuo.j) O • 3A 1 2 0 3 • 2S i 0 2 
(Sr 0 . 3 Mg,. 6 Eu,. O O • 3 A 1 2 0 3 • 2 S i 0 2 
(Sr 0 . 45 Mg 0 . 46 Eu 0 .,) O • 3 A 1 2 0 3 • 2S i 0 2 



(Sr 0 . 6 Mg 0 . 3 Eu 0 . i) O ■ 3 A 1 2 0 3 • 2S i 0 2 
( Sr 0 . 8 Mgo.iEu 0 . i) O ■ 3A 1 2 0 3 • 2 S i 0 2 
) O • 3 A 1 2 0 3 • 2S i 0 2 



( S r p. 9 E Uo j 



mtm8 •• (Sr M Mg M Eu 0 , 2 ) O • 3A 1 2 0 3 • 2 S i 0 2 
mW.&\9 ■■ (Sr U7 5Mg ( .3 7S Eu,. !5 ) O • 3A 1 2 0 3 • 2S i 0 2 
nmmiO- ■ (Sr 0 . 35 Mg 0 . 36 Eu 0 . 3 ) O- 3A 1 2 0 3 - 2 Si0 2 
%m& \ 1 • • (Sr 0 . 3 Mg 0 . 3 Eu 0 . 4 ) O • 3 A 1 2 0 3 • 2 S i 0 2 

2-17] mtm 12-17 MRU fc<0«JS3&3abe*£f»*. 



[0 0 2 2] [? 

{±, satwsoA 1 2 o 3 , si o^issEiT^afc 



Stftfll 2 
10*0113 

HifiMi4 

HJSffll 5 
HJfc0U6 



(Sro.6Mgo.3Euo.!> o 
( S r 0 . $ Mg 0 . 3 Eu 0 . 1 ) O 
(Sr 0 . 6 Mg 0 . 3 Eu 0 .i) O 
(Sr0.eMg0.3Eu0.!) O 
( S r0.eMS0.3Euo. 1 ) O 



2A 1 2 0 3 
2A 1 2 0 3 
2A 1 2 0 3 
4A 1 2 0 3 
4 A 1 2 0 3 



2 S i 0 2 

1. 5S i0 2 

2. 5S i0 2 
2 S i 0 2 

1. 5S i0 2 



(4) HB2 000-17257 (P2000-17257A) 



mmi7 • • (Sr 0 . 6 Mg 0 .3Eu 0 .,) O- 4A1 2 0 3 • 2. 5Si0 2 

[0023] LmmWl81 ^«* ! (Ca li2 M Si0 2 120. 17g (2W 

g M Eu 0i) ) O- 3A 1 2 0 3 - 2 S i 0 2 ?mtlZ> -Ift^SrHtttf'-y b+Ttf-^S^S^flL Hifeffllfc 

. ft?, J®f4t LTTfEOi^ff* IMftHcff? . *#4>ft£®3tt*f£, 3 6 5 n mijgt J: 6 



CaC0 3 20. 02g (0. 2W) tz. 

MgC0 3 33. 73g (0. AW) [0024] [HJfSflJ 1 9 , 20]HJfcffll9. 20 

Eu 2 0 3 70. 39g (0. 2^c)V) li. Hffl&Ml 8<0CaCO 3N MgC0 3 ^*$r^T|Sl 

A1 2 0 3 305. 88g (3t/H «Cfl«U 



HSS0IJ19 • ■ (Ca 0 . 3 Mg 0 . 3 Eu 0 . 4 ) O- 3A 1 2 0 3 • 2 S i 0 2 
Mfif?"J20 • ■ (Ca M Mg,.jEu M ) O • 3A 1 2 0 3 • 2S i 0 2 

[0025] [mmm2 1 ] ivzmfmtf ( b a 0 . 4 m mftmmmi . ft-r . smt u-cne^ t^srff* 

g u Eu u ) O ■ 3A 1 2 0 3 • 2S i 0 2 T*l£ixl> U 

BaCOj 78. 93g (0. 4t;U) 

MgC0 3 25.29g(0. 3*^) 

EujOj 5 2. 7 9g (0. 1 5W) 

A1 2 0 3 305. 88g (3*^) 

Si 0 2 1 2 0. 1 7g (2^) 

ztit,z®&x>y h*x'X-iu$)um&®, mm it [0026] \_mm2 2 1 mmwn 214, mtwu 1 

HJfe^j2 2 • • (Bao. 6 Mg 0 . 3 Eu 0 . ,) 0 • 3A 1 2 0 3 • 2S i 0 2 
[0027] [H^J2 3 ] it^mti&itf (Ca,.,M i£§il63bfctt£ffflf!hrS . ft? , Kf4£: fCTIS^i 

g 0 ,j5Eu u Mn M5 ) O • 3 A 1 2 0 3 • 2 S i 0 2 T <D&ft;tU 

CaCOj 40. 03g (0. AW) 

MgC0 3 29.51g (0. 35W) 

Eu 2 0 3 3 5. 1 9g (0. IW) 

MnC0 3 5.75g(0. 05W) 

A1 2 0 3 305. 88g (3*^) 

Si0 2 1 2 0. 1 7g (2W) 

ztit>£w&#-7 h<pX'#-ju=-)UM.s&. mmm it [ o o 2 s ] mmm2 4-2 6 ] mw2 4-2 6 
m&tf&tex'h*) . wmmii 3t>%x'h->tz. . mmrni. K^m&nmfomh. 

%tm2A ■ ■ (Ca M Mg 0 , 3 Eu,, ! Mn ) , 1 ) O • 3 A 1 2 0 3 • 2 S i 0 2 
HJSW2 5 • ■ (Ca M Mg 0 , 2 Eu,, 2 Mn 0 , 2 ) O • 3 A 1 2 0 3 • 2 S i 0 2 
H^J2 6 • • (Caj.jMgojEu,. 2 Mn 0 . 3 ) O • 3 A 1 2 0 3 • 2 S i 0 2 

[oo 2 93 ^i izmttycommm 1 ~ 2 6 x-n^tifz &>t>tih . 

1k.m.<r>3 6 5 n miljet,}; SMtttSr^LfcicDT' [0030] 

hi . * i *^^3t(*^^fe««fe-afe tn i ] 

&T'£> 0 . ISft»Jgli;Kl^ftftocJt^Ti6v^ t mi 



(5) ^2 000-17257 (P2000-17257A) 
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[Bl]0tltM2, 3, 7, 8. 1 1, 23, 24, 2 
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